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Abstract of JP1 0209465 
PROBLEM TO BE SOLVED: To ensure high 
speed operation by an arrangement wherein an 
active layer comprises a pixel matrix circuit, a 
driver circuit and a logic circuit, a plurality of TFTs 
have a specified subthreshold coefficient and a 
channel forming region is a laterally grown region 
having a growth distance dependent on the 
characteristics required by the circuit. 
SOLUTION: A semiconductor device comprises a 
TFT (having a subthreshold coefficient of 60- 
100mV/decade) having a crystalline silicon active 
layer having a peculiar crystal structure where 
the structure of crystal lattice extends 
continuously in a substantially specified direction 
and a plurality of rod-like crystals are grown in 
parallel with each other while having directivity. 
An underlying layer 202, an amorphous silicon 
layer 203, a buffer layer 204 and a resist layer 
205 are formed on the substrate 201 and only a 
region to be added with a catalyst element is 
removed. Quantity of the catalyst element is 
varied by ion implantation and a lateral growth 
region is formed while varying the channel length 
by each circuit, thus achieving high speed 
operation. 
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H ; 1986J \ZWL\,K 
[0 0 4 1] mZ-ti. iftWMA s e:5i:KH 
>WE#iSTbT3liT©#ffc#*b<ftS. *©fc*, 

[0 0 4 2] b^bftdt^, ftf^teAttifittTtfttiES 

Wb. DniSttlfcfc:«k*»<B-em*tt©K^TFTT** 
[0 0 4 3] #?gW#<=>te, tt5tfttt»lftjfi#-?ttJ££ 
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3tt*WK:«teUT^*£iS*ILT^S. BP'S. 

[0 0 4 4] EPS, ft*<0j'U:J>SM)l i fefli<'>fcTFT 
■6^r*7H5d**»T/hSCi (0.01-2 Mm) m&iza 10 

[0 0 4 5] Sfc, ±ifi<0«CAfc«ftX* (y^*^ 
H - :/t£ffift £*) S!)nU:iS<fift*;i'MSjl|i 

[0 0 4 6] ft*s, Ktt£fc«*Ml$trXt!feT&-2>£te 20 
«TCQ*frCD5*>. ^ft<t'b— ^*«fc-Tdi:S** 

5 U-^;W^ai|#:W(3{i4 ] *(C'feBT-2.) Tift -5. 

(3) *HWt3F»fi»*«ilOL/Tft^7>K — ^ (undop 
e) SfcW>FU>x-^ (intrinsic) ft««T& 
£. 

[0 0 4 7] fltifiOttlCttMtJflCj^TFW 
>#HO^JB<Oj£»«»3**»«!(*tl-B/t«e>» TFTC^J 30 

mmmfrxmizm'p-rz. zzx\ mmwyxuvis 

aJPHWft (Stt) tt*©iB<K5ST*Sti*. 
lnlO ■ kT/q [1+ (Cd + Ci t) /Cox] 

». Cd «^g.g^S. Cittt*MBJPffi<D#ffi*«, C 

[0 0 4 8] #afc*Sa**#T*fifcS*l*TFTlW» 

(£©S*ra*ift«-el(l9i-r*) «. ^IfiCd^ 40 
fr£^L^o±.me>&mtfjEl>^z\£&MmfT 

[0 0 4 9] a±tt*«W#5a**KK:#£«F»ft4Sft 

* -5 Z. £ t> <t^|T $> £ . 
[0 0 5 0] (±ieTFTT«fiKLfclHlgS©#®) S<i 
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FTSfflnTfKitij yy*isv-9\z&%mw&8s 

tt£^-T. U>y*>>U— ^tttCMOS*JST?ft-6'f 

*n*. *»»cttfflLfcu >^xw-^ ©*)&&;&© 

&KlftoTV>-5. 
St: 9g 

T FTOy-f b*feili:lgl©«|{P : 30nmK.tf50nm 
TFT©y-f hfi : 0.6Atm 
[0 0 5 1] ±KV>tf7i-->l'-?<Dnm*&5V<Dft 

SH9CSt. H9IC*^T. fttMt2*M«EE 
(V„) . 8*«!«fSigJi!3Si!c (f.,« ) H9*« 

jRf*K:, y< He««*Q0n«OTFT*fflV»&»^lC 

fclAT, 1 GH z a±0!)%Mttft&X21LTt>«. 
[0 0 5 2] 01 0 fCSf©ttl.04GH z ©fgjgjli&gfc 

€-#fe^C0XA^7 f-DTt^f-©^^^^ h;P© 

«ni» i — i.i ghz s-t?©«*rt?* 

5. gl 1 0 C^e>A>ft^tC, 1.04 GHz©ti^Tffl 

h;i/#^-;u£§I^T^*©te&«©#«?«K:.fcafc© 

[0 0 5 3] JII&fCL S I [Hlg&©TEG©— 

*-5->7 h Uv?X^*f^8lLT10~100 MHzCiCT 

*? comft&m&ffi^rc. mi lcitt^axn-^ 

BHD (iB^jD'^/UX, TWm^/UPX** 
f) «. y-Y h-*6iSklSI©BIJ¥30niii. y-f hft 0.6/xm. 
KrfPHttftlOO MHz. m«mflE5V, g»5 0g(Dy 
7 hl^;*^@&©ffi^/\VPX£JeL-Tt<>-5. 
[0 0 5 4] *^if^*i*gLfcfe*, 012(r^T 

t ©&& (««) ^IbfEft&ft MR 

ZiifimWVfz. ft*. *t*«#'>@8S*/*©Sft-5 2 

■7X? 1 feiy:y7 r- Uy'X^ 2 tLt, 

[0 0 5 5] Jy.±c?3#ftU >y->U-^*<i;^->7 
yXi'CDiaWaf-i'tt, 4$J|ft*£.ff,fl|j£#T#iJ&£ 
n?>TFT^m*Sffi->Ur]>^fiJfflb^: I GFETICE 

[0 0 5 6] *n£»tttt4ffi»£LT3fc<0«fcy— * 

si 3{c*-ry-^««tt(cm««ffi 

(V D0 ) , ««|fcF/0=l (77>7v Kit*U) CO 
p 1 0 8, *iC#tt^-YX>X7^--^A, 1995) . m 
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a > ** Uffl bfc F e t *«* fc^-tM >;u-;UTfP» L 
(A -5. 

[0 0 5 7] Z.<omz±M<D*)>if**s\s—?&m^X 

B-T^Stt^ + ^UftjW 0.5 *im, y-f h«IMt®KW 
(toi) AU lnm© I G F E T-CftMK Lfcf >A— ^«fc 
Dfe. ff^S^0.6«m, y>f h*fe»lBt©!jiJP/&*3 10 
0 niOT F TTtt 8 Lfc-f >A-^0}&AJinfctti* 

[0 0 5 8] dO*tt*«fl#e7J*«Wbfc«ra«t»ll 
«ljg«:T#ifiE$n^TFT7jtI G F E T=t 0 fc«ttfctt 

TFT^rtS^-T^y-f h*g»!K©JtilJfl£r I GFET©3 

*l-5TFTtt-iR»fc I GFET,fc9t>«nfcie»«EE 
£*LTV>-5. 20 

[0 0 5 9] £&pS|l$fc, «*Jl&ISft*ift#-C«J*Sn 
-5 T F T £iX U > i^M'J KfE o TlMMt $ fttlttS 6 

Lfeu >y^-->ix-^^o.2 Mm;i/-;PT?f^ssrn«7. 

4r-«J>yfl!JfcJ:*4:9GHz©»ff«ttBk**a[L'5 

[0 0 6 0] II^T'*^tl€>ft^ (Jgl©5gBJi© 30 

(»#•© I GFET£fiJfflLfc-f «t 0 

EfflTXn-^ (£«) ;MBK»*»T*D, {£*JEfliJT-© 

[0 0 6 1] W±tC^Lfc^(C *5EW#S*«58fllxfc 
ft AttttMlifittTttft £ n5 TFT kM$J6T«*lfc# 
tt^tU *©TFTftfflHT*fc«L*:HIW41 0GH 

tLT, iy.±tC^LT$fctt/<£TFT?r^t^C 
iT, *]J6TDv-y^@?g£fgi&Lfc->XxA^X7 p 40 
U-f ©f£5l;$*BJt6<t:&-p fc©T**. 
[0 0 6 2] [5BWOiS2 0«|JfjEK:r)V»T] *5BW*6 

Sf.i;->xtAf-fxyi/'f©«8[S©i«i±* < fcr; 

TFT»t£©Avy+©te«*|g*;fc«>©I*«:JSLT 
[0 0 6 3] (flMK7c9RO«Al^FttlCO^T) ±SOW 

#*9i#Stt, **»>'U3>il«IS»>'>j3> 50 
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Kl=*J«a-a-*fc*©*RiLT*BI¥8-7gS29 

T*«ifiK«¥ff*i<»iK:«*fls*-a-. -t-©«#fli©*S 
Steffi^ (KT. «J«*«Wtti**) ©*^TFT©ffi 
ttHiLTfiJffi-r*t>©T»*. 
[0 0 6 4] fcfc, MftOttftftfeMftififlcottifi (1$ 

[0 0 6 5] La»L&j&*£>, El 1 l:ST/XrAr>f X 
yv-fS*gt5S^, |!3»«fe«©£ffi£*-©£i;fiJ 
fflbfe©-e««j«7Cs!l©^jba««^«t*|iI8S^th±©W 

^— XA^©*S[eIgS^tf-±©-r-y HX^-^t&ot 
[0 0 6 6] (paSUD««©«{ClW»«J**c:<t, 

<zmm&m\z\*m~m&atem7tm-i>mmznz>z\£. 
\z& 0 m-mu±\zm^ nz>mi$.&mmt±xm c& 

ftg§8f£*rU 600 , C©3»ttafl:*frT?tt50~150 wm 

TFT*5M3ntb*5uil:&^ 
[0 0 6 7] iOfBHlCSfi'XfAf^^^W 

<&ff*5-l*--5i^S©ab*TFT-^7 , ^-py«#*«C0»'5 
TFT Hffi^j ^tt^-T» 5 1 L <hC5 

HRfflT F T *f 8tS <!:* OfiiCioTT F TO« 
[0 0 6 8] U±.&1&&X. *«W#Stt*38l8©>'X 

[0 0 6 9] H2l:*HT. 2 0 1liSfi W?x*K 

Sfctte****^) . 2 o 2 ttftfl3**irrfc*T 

JUR. 2 0 3«#SIgm 2 0 4liAy77itft 
*gMfc&5fcB|-e&5. 2 0 5(il/yXh7X^T 

35 0, «$«E7t;**^t)D-r^m^©^€r|^*LT*5<. U 
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^m?¥-J±&m^rz8ftmtti£&m^Z>Z\iitftt?& L 

[0070] z.tnb(Dm9tmtuist>xmmti/\^-ym 

i&tfntffetU&fDX 0.01 ~1.0 urn (ftJlWClte 0.1 

~o.35Mm) <nxv y hmT*temKm<omm®.&Bf& 

[0 0 7 1] fLT, 0 2<7)£©HtC^-r«l'. 
S$12 0 3* M^>-/P77-f^2 0 7©b!-^I 10 

$12 0 3tpi:r«f9r£<Z)ig* (£?$L<tt 3X10"~ 
1.5X10 !I atoms/cm 1 ) -e««7E*^J!»]^ tlfcffi^ 2 
0 6&Mf&ZtlZ>, 

[0072] -f *><Dmii\rfmte. nmftmzft 

[0 0 7 3] 0 2 ^11^7 7 712 0 20 

4TMia»l2 0 3 5;Sl,i, Ay77l2 0 4 £51 

n?c5-r^- \z£2>¥A-i;mmKmmm2 o 3 

[0 0 7 4] -f t>7'n77-f;i'2 0 7 CDfc!-? 

[0075] c<nm\t. wim<Di<Lmzmm<Dfczx'mf$. 

[0 0 7 6] (SB 2 CD#*/&£M»B) -hi£©f^t;:«fcft 
0 3 (A) (3^-r#tC, |5]-S*£_kt:r*5(AT&&3 

3 (A) iCiJUT, 3 0 1 (Ml t^T^v-X^A? 
-fX7 r H©ffi»50T*O, 3 0 2 tetSlffT h 'J ^Xls! 40 
g§. 3 0 3, 3 0 4ttH^-f A'-IUKs 3 0 5ttDy7 
i/|51SST'*-2>„ 

[0 0 7 7] H5i?V HJ?X|5Jgg3 0 2^1-5TF 
T (H*TFT) «*SiSiffi^tt£M#£*l.2>;t#. ^-v 

m) &<tftf>I*7^i£$n3,. foT, 3 0 6(C*$n-5 

o 7 <D&2&±f?z>mizm^Tz<. z\om. mmmm 
3 o 8 izmaztizmmTcmommn, ^iD«*i 
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[0 0 7 8] — nvy ^@gS3 0 5 JMtSTF 
T (Dy7?TFT) e^fflff#tt^g*^ni>t 
<S6, 3 Lj r*)l&&m<-fZ> (ft^WfCteO. 25-0.7 « 
m) fj:t*<OX^Jfi^n?>o fct, 3 0 9t3^$n-5 

83 1 0<D&^fZ^t>itxmW'i'tli l i^K &*5, Z\<D 

miiam®3 1 lommTtmomm&n, ft*. 

[0079] j^±ro^tc. 03 (a) <nm&\z\i.mts.z> 

?¥ffi-r-So x, >x, -cfe^.o essse 

fix, . X: &#-rs«/«fi««tt^*venste*«fl£ 

mmto&miz&tETzMMKmvmm&m^teizm&i 

[0080] z.(D®.\z, m—m^mmmm.X'&^x'b 
*z\zmnznztem7tm<Dmm$:mB-rz>z\£xmm 

ftmz&vx?-**)vm&$t%.fzm-&\z, *-**)i>&\z 
&toitxmtj.zfc&mMzm?zmfc&m®zMi$.?z> 

[0081] *-**)i>&\z&t>it-ci&&mm&m 

fctt^ + ^JHB) C* » m©HS-7-^ HJ/l til 

tzz>mzm&tiLtzK)'?z>z\t^i§;z.t>tiz>. z\<Dnmm 
tz&-o x&t> o o % <Dx-miz itn mistc* 

[0 0 8 2] »W©»2 0*J*0|lJj*Ctt. ^(CM 

[0 0 8 3] t»Rli 3 0 9l:^tl2>Pyyi'TFT 

MftSW^oTLi^, Wa!©«tCTFT#tt© 
A'7^5ffl<SBt&l.. CICO^IC l/TTF T1#14(7) 

■r*®a^». §i7>7'w7>y«f:ai6tyt' 

[0 0 8 4] Z.Z.XU^y^m^<D~mtVX7t^T> 
-f\Z*3£W<r)W. 2 ©«J5gSriiffl LtzM&m 4 SrfflUTIK 
B^f-So 0 4 (A) CitOliTr l~Tr8©8^© 
TFT$ffl^T#»J5fe$tlS^-^T>7 p [sISScD-«ajT* 

o. 04 (b> \zjR-tmtm&mx*&2ti2>o 
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[0 0 8 5] 0 4 (A) \Z&^T, 4 0 1 HMftWfg 
fcftft«iErt*n?«££ft*SttJiT*D, Trl~Tr 
8$MLTU5. 4 0 2ttBl cDgH^^T$>0. TF 

mmm~c&z>) . stc, 4 o 3^2©iei«jgT-&o, 
a^j^, nmm? (v., . gnds?, /ht 

XjSfiTFTiJiMLTW. fLT, 4 0 4-4 
0 7 *W :* >& A& f~ J; 0 te«75S^^^ to $ tlfcffi^T 

10 

[0 0 8 6] iK^Bt. i4 (A) (£fc«04 (B) ) 
IC^-r^-^T>7 P (iT r 4&£ZfiT r 8 (lf;liTr6 

Tfc 2 "POT F TlC|5lBtl3^fflf «.fcJe>tB^^«^& 
££&^#$W&-S<, L^U ^-CDfc*&K:te2 0CDTF 
T CD#f£^»i o T ^ -5 d <h i>mm t. U Z> o 
[0 0 8 7] ^(DfcSb, WjUXT r 4 t T r 8 

KB^tl^^lC, T r 4IC«^DM«c4 0 5, T r 8 \Z 20 

«^jp?s*S4 o 7 ^mmt^mun^m^nT^^. 

Sfe> T r 6 £T r 7£#£^lT£?§ttSfcWLTfc|B]*i 
[0 0 8 8] t£&, TFTT-mi&Ztl&niSyZm&te 

&m$Lmftz<&mt-?2>rcisb. ?<i ^#0.25-0.7 n 

mggfCSTfUkSnS. SfoT, 0 4 (A) \Z^t 
^-^T>^<DlHl8S-t^« 5~20ymgS©Al*£.i:ft 
•5. 

[0 0 8 9] £ZZ&. t*H8¥8-78329 ^iHSIBftCDJi 
^T«M!«7C^©*SP?S^'>^< £fc20umCDiH£J# 30 

i*<&-5>/ii6. ±i$©«&TFT^f££i»;l3tai&l5*; 
«^pj<rr*&£. BP*^ ^©04 (A) K^-fft/£«, 

[0 0 9 0] STc, 0 4 (A) K^tWiWffl&iilS&T 

[0 0 9 1] H^v h U ^XIeIgSS-«|fiK-r-&Bi* 

£fc. TFT&tt©/\*5\y*£Fp^ffl£L&t,M£& 
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[0 0 9 2] 

XXWClfcl^T, Pv-y^lHlgSl 0 5^b*7-r A*-[HJ 
8S1 0 3, 1 0 4£«l£-r£[B]S&«:, Nft^JHTF 

t i: p *)i7 f t i: ^mmzm.^^tzc m 

IT, Itl?,0ll!«|5IK« 0.1~2 GHz. *£-|C<£ 
oTB2GH z ^©ffiaoT&^ibJsmiScSr&Si-f 
2>Z.ttf$>Z>tclib. y-f hft«0.25~0.7 /Ltm(C*T» 

[0 0 9 3] Bi^-7h'J^X@8Sl 0 2 



i« 2~20«mS*©«efflT-^$n^„ 



rK 



«k o t w tc t f t * mm \zmm u fc«j£co 

[0 0 9 4] #ftftft-T?W:. H-»*±fc*V»T0»3&« 

gsfc-r -5 t u xmtt Z W X -9 -1* X© T F T £ 

R&*ftftftft«#T*ftftftfi**ftftU 
*fiJfflUTl*||«tlSa«it#TfC«**n*TFT*f^ 

MOSllftift*TFT<fc£ftsft?-S*£©f|5ftIgft 

[0 0 9 5] 0 5 (A) tdfc^T, 5 0 1tt5^1ST 
5^*tE©«to OK*® 1^0.5 ~5 /zmCDJft;*© 
ftftK*ftftL&-fe5 5y2X*«. »^S-/'J3>^ 

t^. C ^ T-l>5 •/ 'J 3 > ^1 A-(ttitil: 

[0 0 9 6] 5 0 2 'J 3 

(Hft*flS»©gt*iJ*#*L,fcilJ!l) *no~75nm 
L-<«15~45nm) £t£Z>m\zmtt>-tZ>. f&miZU 

EicvDSstfi^x^cvDSctnas^. * 

fc, 5 0 3tt#S«yUa>!5 0 2 £SHfcL-T»'s>*l 

[0 0 9 7] ftfctt7C*©«JD«**«K"r*PS? 
Xh-7X^ 5 0 4SMt5. 1/yX hVXi^ 5 0 4 
«. 0 2 {'^Lfc<$tC0.01~l Atm©iffi<&W-r^n>^ 
^h*-J^tLT^2.. £©n>^ K^-^tt, ft 

Mm & & tc tf> CD fc <DT>$> 2> . 

[0 0 9 8] *LT. *ft»->'J3>K©»Sft<k*Blft 
T4tt«S$itTZ7^ (Ni) ^-f^>ttAfe(C 

fe, 3A';Ph (Co) . ft (Fe) , ft (Sn) . ft 
(Pb) . A^j^A (Pd) . eft (Pt) . ft (C 
u) , ft (Au) ^ffl^sctms. 
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[0 0 9 9] ^©B#, mufa®5 0 5\Z\t, fgKfigfiffi 
SIX, ©W&fiSfcSJIMRTSSfcfcaan. cD^-yy 

(El 5 (A) ) 

C0 10 0]*iC, U->*X 5 0 4 ^RfciLfc 

fg> fttfU'SX F7X^ 5 0 6 ZL©^* 
h7Xi7 5 0 6ll »lcaSTFT®&ttJ|<>:2c«4ltf 

5 0 7 fctt. ^(CfiKftKBlX, ©WfiItdSfefH*S»riET?* 
S&Kligggn, ©^y^WSsftlSn*. n, ©tttelM 
3*tRI«^**#A<*««IKft3fe-rntfAt». (0 5 

(B) ) 

[0 1 0 1 ] £/.±©it(C, |W|— *«±<D'>^< it. 1 y 
[0 10 2] JfcK. jSjat7C3R©aSUDXS**»7bfc6>. 

?&tt£Hft£&fcMcSe£tr£Hft't ) fi:&vvr 500- 

700 TC. ft^Wttt 550-650 t:©2&9te 4-8 S#K© 20 

nuiwa3it»*.T#aK>''j3>ii5 o 2 ©^jut^ 

F) TJtffr*. (0 5 (O ) 

[0 10 3] MfyU3>!5 0 2©*SiMk«-y^ 

;u£»iraLfc*ua«*5 o 5, 5 o 7**£«$te«jfc:iifT 

U Sfi5 0 1 £**¥frKJfcSbfc«J«fi»K5 0 
8, 5 0 9jWBjEftS*l«. JWiB<Z>«K:. «A1««5 0 5 
tt--y^r;U«^Sn, tU *1D««5 0 7tt=ydr;P 
jftgSrn, (n, >n, ) iLTUSOT. «fi£fiffi*S 
5 0 8 (J&EHgMX, ) ct«Pgfi«Jlc5 0 9 (figgggSI 30 
X, ) tONICttX, >X, ©»&#&£. w*, ra— 
*«±©'>fc< it 1 *Bftttt©MritftflB*a:tt»«t* 

[0 10 4] *^Tttu©«sKfiS«5 0 8, 5 0 9 
|J 3 >«<tLTfiJfflf«. IPS. ft»DM« 

T5 E i*«T**/t:«6. t£*©# U -> U 3 >«©«C» 

[0105] is»fls©fc»oftniwaa3ft«*7bfc6, a 

(ffittJB) 5 10~5 12SMt?.. :^T5 10« 
C M O S SB * N r * ;H! T F T ©fSttH . 
5 1 lttCMOS0&£*fiE-r-5P'? 1 ^*;mTFT<& 
ISttJI. 5 1 2BIiTFT$Mt5Nft^HT 
FT©?£t£«T-&£o (0 5 (D) ) 

[0 10 6] &*5. 05 (D) tc*-r««txcoTfc«i 

MS«5 0 8, 5 0 9 L fc**^^ « . 

t»Jx.tf. §siafgl£ 5 0 5 , 5 0 7 tt->'JlM FffcLTil 

©«£r«5^) iC»IH)ffi«t»«K$n«. f^Ii 50 
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jjdM^ 505, 507 «tt«^©ftjra*&aw«es© 

[0 10 7] «j*fi**T?«:*tta->U3>gt-e*fife* 
n*iSttJB5 1 0-5 1 2&mi&VfcZ, f§ttM5 1 0 
-5 1 2±fc*ffc&*IJlT&*y-f h*&8MH5 1 3£/& 

Bi-rs. e©b#> y< hiet»st5 1 3©«ph:cmos 

m&m (5 1 4T*Sft4) iH*TFTffliJ (5 1 5T 

[0 10 8] &-tffcStf, CMOSlHlgS«ii5^jSKIf)ffl 
tC^-f hft©@^T F T i&£©T F U'f >WJEtW£V> 

». y-f MMWK©**« 2nmJ!i(±80nm7K« («*Wfc 
«50nm) i:LTL#Ci««BE*Tff. «jfP«JEE©igT£ 
H*£&j8*J(FSHr». H*TFTtt»flMtEE;6*i* 
hJ6ftKt<DltJ*£80iM£l±250 nmJ^T (ft* 
WfcttUO nm) t LT H H >§E**< t5I**» 

[0109] n-ai«±cji«i:*iu»©y-f h«&iuR& 
cos »oa#a^»fl:te*fflt»T»)e©ffittiiKjiikB!<b 

im£lT£fc*»&. «<Z)j»«EYtXST»6*i*S»*ft« 
[0 110] jfeK. 0 5 (E) !t^f<iEr«!«7CJ!l (- 

•y^r;u) *yy^u>irpi»*-r*fc»©ia«uaa (tttt 
-r *>©-?&$„ 

[oiii] Aoy>5c*K«k*y»yi"j>y«4**+ 
^•(cf#^fcJ6{c«. ±iBHn«wa«s7oo "c*«^^.ia« 

ijDi^saa*7oo ■csje^.-ssftTffn, »^l<«soo 

-lOOOt: (f^^S5(Ctt950 "C) it, ffla^FP^« 0.1- 
6B#W, 0.5- UMB^f*. 

[oi 12] ts.&. z.z-?\-zmm (o, ) ^Bsttptcw 

ltift*i (HC 1) Sr0.5 ~10#:3i% (**Jf£0*JT 
«3#:iBt%) ©»8E-C^WS-&fc*Hat>l=*t»T. 95 

o r, 3o^-©ijD^5aa^fTe'^j^*-r. hc i«*?rx 

IE*««±i-r-5i. ffitt!2 0 9©^SirKffil^@ 
[0 113] ±»©»fttt»ffla+C*»«oa 

[0 114] /NDy>5c**^^{k^!feLTHC 
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fti?«tCteHF, N Fj . HBr, CI, . C1F, , 



BCh 



m «nfc -a £ it ttwsca © t> © * ffl ^ * n t * 

[0 115] ^©xefc*t»Ttt*eJEfi«*5 0 8. 5 
0 9+ izmn tS ftfz- y >r)W)mm<Dftm \Z&V>?v5> 

mims o 3*yy*u >ifzfu-t^\zm^n^m 

[0 1 16] LT, d©««|E7c*©yy^'J >^7 p n 
■feXlC«fcO«fiKfi«^5 0 8. 5 0 9cfCD--y^;PCD« 
S» ix 10" atoms/cm 1 KIT <*?*L< ttx t:>*«£l 

jg^ttS I MS«-WT?#SnfcthaittO«/h*TJ&«S 

n*. fc*. iiosiMSMt:iOMfi««5 0 

8.5 0 9*Ctty'^U >yfflS»CffifflLfcAny> 
tc^A^* lxlO 15 - IX 10" atoms/cm 1 ©iSaTge^-r-S 

[0 117] ±E*^MatCcfc0fSttB5 1 0- 

5 1 2 ty-r b^itasis 1 3 (DRmx'imwtitfcmm 
(D&titfttzttmLxmi&m 5 io~5i 2tt*gMtsn 

«ttB5 10-51 2 tm&Mm\Z£^TMl&2tlZ>®: 

[0 118] S6C ±^/\ny>»H$t(c*ft-5iaH* 

tt&sas^ft^t-t-, y-r h*g«*8^5 1 3©hsis© 

[0119] «±ro«fcig*«T»(fc$n&iBft>'y 
riris. bp-6. *«9!ii:*i,ft»ai6Tin&ta 

[0 12 0] 0.2wt%©X*>> ; '>A€r^Wbfe7 
(H**r) fcfiflKL. ^©y< hftffi© 

->©*B*»*itYfc-r*C4:l?, y-f NS«5 1 6- 
5 18, SHEftl5 19~5 2 1^Mtl,„ (0 6 
(A) ) 

[0 12 1] £©R#, y-f h«®5 1 6-51 8©*MI 
25-0.7 ymittl^^L, »WJE#tt £M#-r<2>B 
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SitV h U ^XHI8S^T&n«2~ 20/imt-rntfa^. 

[0 12 2] ^1'. y-f Nmffi5 16-51 8*77? 
iLTSai^C^ MS1I5 1 3©Xy^>^£ 

>yarefr*.«An. ^©xstcto. y-c h«s© a: 

T©*tC?S?¥-r?.y< h*fiigtgg5 2 2-5 2 4A«»BK* 

[0 12 3] JfcfC. P^r*;PS!T FT 

10 *5F*fi«-f*>©»llD*fT'5. 5F*fi«K * ><0«ftH4-f 

fc, £©B?F©?8« (rT ttil:LDDS«Ol 
S. ( 1X10"- IX 10" atoms/cm' g*) <h&-5©7f. 

•5. u5LT, n" 2 6-5 2 9 #^/&;**l-2>. 

(06 (B) ) 

[0124] n" Sg5 2 6~5 2 9 ^MLfc?>, U 
yXb?X^ 5 2 5^^SLT, ^Jg«N^*;UMT 
FT^IoTl/yX hVXi? 5 3 0 5:^^-5,, ^L- 

20 t. ^m^H^-t^>TW^^-ty<nmim^n^. p~ « 

SE5 3 1, 5 3 2Sr^T-So ^1©P" I«5 3 1. 5 

3 2 <M£tCLDDffi*£©«Jg ( 5X10"- 5X10"atom 
s/cm s mm.) £fc*0Ttt*&W**fT5&»#»*. 

(06 (C) ) 

[0 12 5] W0il:LTn SI*£5 2 6-5 2 9, 
p" ®«5 3 1, 5 3 2SMlte., 

530 -t LT, m*i>u^mfc&mm* 

0.5-2 /xm©P$(-fiKlKL. X-y ^/ty >?mz£. OU" 
-f F»>*— ^5 3 3-5 3 5&Mf&TZ>. (06 
30 (D) ) 

[0 12 6] *£.\Z, gOtPft^MTFTSaotl/ 

- «k0fe»^»* (n* T?«-T) TjSftrr*. -©«ffi 
ttV — X/FW MStfta<500 Q&Tf (» 

^L<«300 Q».T) £&-5«K:S8arr-5. 
[0 12 7] COIll:iOCMOSiKS««t5N 
ft*;HTFTOV-XS«5 3 7, KU"f>«S«5 

40 fkbfe^o 5 3 9 Af«£»«7M<MfH« («r»C H V 

< DD««tif ana) t«c*. sfc. y 
-r h*ffi©«T«JH4Sfc«*swtcjttt^y-v^^ 

M«5 4 0t&5. I^B#(Ciif3gTFTi:i^-5N 
ff$;HTFTOV-X®«5 4 1 1 Kl^f>®«5 

4 2, fiIS^M»»Si5 4 3 > ft*;H8««*5 4 
4*«»J5J5Sn*. (06 (E) ) 

[0 12 8] 1/yX hVXi? 5 3 6Sr[^*L. N 

f+^STFT5IoTl/yX hTXi/ 5 4 5 

50 0 fciS^jfi* (p* T*T) T^JD-r^Ci:(Cj:0. C 



( 13 ) 



23 



MOS@K£«firr<5P^*;USTFTOV-X«« 
5 4 6. K K >MSc 5 4 7, ftftdCTttttlfBtt 5 4 
8, ftt»filcS«5 4 9W^„ (07 
(A) ) 

[0 12 9] W±©#»cUT^:TO«ttJi^*-r4. 

U— tf— 7=.— 5>7 P 7^-;U^cDJ!jD|^«!lffltC 

[0130] #clt, ^ > (TO K5 5 0 £20~50nm 
of$t:«LT, ^>^'7n-;wt:i«.jD^5aa*fT 

K5 5 1~5 5 3A«$n?.. 
Rt>K)(Z^>ifX^> (W) . 9y$)\< (Ta) , t'J 
:7>*> (Mo) 
[0 13 1] ->UU--f Hfc*l»Afc6. 3^>«l5 5 0 

->5 5 4~5 5 6SMn. uOfttt/t?->5 5 20 
4-5 5 611 aiCV-^/HU-f >««tE«t*« 

K5 5 1~5 5 3a**i<£co'rL£'5<0*l«<*fc#©/X 

/^->5 5 4-5 5 6 Sr#»&-r-&^tttBlffiTab«.. 
[0132] |g 1 4>NIK]f&IMJl 5 5 7 t LTSMfc 

0.3-1 AtmO^SlcsSBIU n>^^h*- 
MML-Ty-XEi5 5 8~5 6 0, K U-f >K*fl 

5 6 1, 5 6 2SMt5. C15 1-T0 7 (C) fCSrt 30 
tt*rt«f*£n*. &*5. m 1 ©Sffl«5#|g5 5 7 t LT 

[0133] 07 (o ic*-r««*«#&nfce>, #«i 

14«tli&«i-rf«cSm2<7)SW#feiiitllg5 6 3£ 0.5-3 W m 
©»3KJBfifc-r*. #«5&ttttfi&l&£LTtt#U< = F, 
7^'JJP, #U75F. #U-fiF7$KWfl/^n 

x-*£#s * ist^ s ®¥J«i4 tint t > & 

i:*^tf 40 
[0 1 3 4] f UT, ir>1fiK5 6 3±CDBi^TFT 
<D±.^\Z&K&*m-tZ>mrZts.2>Zf7v!?'?-X>7 5 6 4 
£ lOOnmOD^^fCJgfiJc-r-S,, *^(C«H*^ h 'J 
IS©IB*±'<»TFT±©#K:*JKo i ^«tt©**«3ffc: 

[0 13 5] ^7-^7X9 5 6 4£JgJ5£L£:£>, SI 3 

oMMitfUK 5 6 5 1 LT??c>"w«tt8tigBi£ 0. i~o. 

3 /imOfSl:f5Sf5. fit, S62CDSK*&gtjBt5 

6 3*J:tf£3 0ffmj6«MK5 6 5l:n>^? F#-^ 50 
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(07 (D) ) 

[oi 3 6] f^srs^KB^aaa!*^** 
T*ft«B$fi 5 6 6 1 Lxmrnmnm <«*.« i t 
ok) $m^n\-£&<* s»si*ifTsn«H$t 

[0 137] Sfc, ^©^7 7i'VXi' 5 6 4i:I* 
UTHtB-i"*. ***«Ttt*l 

«i«F«*«j«-r*ie«*iixT»3©«niiieiw!t5 6 5 

*fflV»**t, &3©lffl*eigkg|5 6 5££SKJt&**s 

[0138] i^c, *s£#***»H«-eft«iftu 

W±C0I 

S£ifiT|if|-g1£-htcC M O S IsI?S*3«fct>'ili^T F T £ 
[0 13 9] 

[*M^J 3 ] **Jfi«T?ttia 1 t-At^ 

*oti«i:«t«-«1*St. *"**, 014 (A) \zm 

[0 14 0] 0 14 (A) iCfcUT 1 4 0 1, 1 4 0 2 
1 4 0 3, 1 4 0 41^ 1-1. 1 4 0 5, 
1 4 0 6ttV-X*T**. *K»C(4«»*©V — XII 

*a«H i c*»j-*H*«« not LT»it-r*. 

[0141] Sfc, ffittS 1 4 0 2 C0±*T'« 3 WJrC 

«J«T?tt3^©«*TFT*ie[5!lcaS«LfcOtra«<0 

[0 14 2] ift, y-f hffitl 4 0 5, 1 4 0 6$g 
ttlHOl. 1 4 0 2 «fc»3fcT»K:Sa«LTi85X*# 

aiTFTo*ft«ijfitr*z:tt)iir«-c**. 

5/u=i>»iiofp«iiarfft>n*H5 (E) ©« 

[0143] 1 4 0 7 fSffitig 1 4 0 2 (V— 7. 

tV-Xil 4 0 5i©3>^^hSS, 140 8 
tefgttH 1 4 0 2 (HW t H U-f >ie^ 1 4 

0 9 tCDn >^i7 hgg, 1 4 1 Otth'H >iHi^ 1 4 0 
9 tiSSgmffil 4 1 1 tcoa>^^ hSCT'fe-S. 

[0 14 4] 1 4 1 2©^i-ei*n5(l«H7*7y? 

1 4 0 1. 1 4 0 2, y-f hE^ 

1 4 0 3, 1 4 0 4, V-Xil 4 0 5, 1 4 0 6±£ 
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4 12H141 3-e*$tl-5m^(C*^TFl^f >ia^ 
1 4 0 9 tML, H l"f >E« 1 4 0 9 fcOMfcttftj 

[0 14 5] ^77?VX? 1 4 1 2±fctt«3 

w^P B 1*6«tM^^LTiii*mili 4 l l*<BSB£nTV> 

*. ia*«ai 4 1 i Y&nmMftifitovyjvWTs 

f 141 2 CJ:oTjfcfc£*l-5#ifi££L, ^7 7?VX 
?1412 tMLfi;^ 14 14 TtkS ft 

&Mt$.-t%mm%*m®tu%. mmzit. mm io 
■snTH i c*r*a-t;i/ 1 1 2 £«j$-t£„ 

[0 14 6] 114 (A) £A-A' T'WLfc 

8ff®m^^i4 (b) tc^-r. sw<tt~7>y 

T. u^TliiH (A) t«?MJSB9^fcO^T©«-K 

[0 14 7] 114 (B) fC*5^T, 1 4 1 5 

14 16, 1417 it^ttLt'nm 1 4 (A) iZ&H 
ifittll 4 0 2©y-7jWBi l ttf Kl/'f >*t?» 20 
■5. 1 4 1 8«y< hmffiTabO, HI 4 (A) 

y-f NSB^l 4 0 4©fflit3. &i5, HB5± 

cbhu (a) (Drnzm-mmx-m^nxv^. 
[0 14 8] mivmNU&nkmi 4 1 q±\zv- 

TJESSi 1 4 2 0 (014 (A) ©1 4 0 5 I'tB^f 
•5) > K U-f >6B8§5 14 2 1 (0 14 (A) © 1 4 0 9 
©tBSf*) Aiffi«Sn5. &*5, 1 4 2 2ttV-^i 

1 4 2 0 t»«T*BI<OV-X*T?»*. 

[0 14 9] fit. V-XE11 4 2 0. h* U-T >E 30 
* 1 4 2 1 S«oT»fl;ll*it*3t:tt?e{bSHIi«l**«r» 
«-£-©«JnB|-?&5SS 2 ©jeffi&ft&t 1 4 2 3 «r50~20 

onm©/p${-^figL. *<D-tizmmvkmmmT'tzzm 3 
©■w«s<mi 1 4 2 4 *»ia-r*. ^e.tc, 31 3 ©er.fi 

&&tgl 4 2 4±\ZitZfyy 1 4 2 5 (014 

(A) ©141 2©tgST£) ^KKSft-S,, 
[0 15 0] £©B#, 7"7'^-?X? 1 4 2 5 £ffi^fiJc-t 
£it^nr& 3 ©«|tfi*ft£:!gl 1 4 24H1 4 2 6Ti$n5 
SI*£(C:fc<,>TBfc5fe£ft£. fct, 1 426t^3tl5 

h k >mm 1421^2 aiRiRittftK 1 40 

4 2 3 t-fy ytt-VX? 1 4 2 5 £©«JHS$3fiT&&*$ 
1 4 2 7 illMStli. ^©«©)^S 1 4 2 7 tt 
014 (A) t:*^T 1 4 1 1 T*£ft-5*flfr&»fCffl 

[0 15 1] iMIl 4 2 7 *01 4 (B) lZ*-?m 

umtiLt-r&t, j*8b*«o*^^^^>x (#«) # 
^2©^p B i*fe«i^i 4 2 3tft$i.©T', ttmnm<D& 
^tm&m^z z. t*o>ttnjp*»<-r* £ 

fcfc'U 1 4 2 7 £JfcJ5rr 

Sfctt l 4 2 6-eS£ft*««i::*v»T8 2©Hlwi|fe» so 
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11 4 2 3<D*S»LTJB3<OHM*6*!t 1 4 2 4^ 
il&<Wi^ft^©T, $2, 3ft3©)§P.fi*fei£BSIte 

*n*nx >y ^ v^wiwsn^ < t \tu s & 

J t(OmtS.M^X, S2 0IMM1 4 2 3£LTtegg 

[0 15 2] 1 4 2 8tt#«tt*f|ggiTft*!64 

©■WIMMrrao. ^©±{c«Bi*«S 1 4 2 9jWB 
:©«f. i*Ml 4 2 9llKK>fill 
421^LTF U-f >«* 14 17 
2>. ZCOTctb, fctft^g 1 4 2 7 «His!?«ffi 1 4 2 9 {I 
#UTit3W::«tt;*ftfcif«£jift«*. 

[0 15 3] 1 4 3 0T^£*l5S&«*tr6]«« 

1 4 3 1 £j£KLfctt[6]M£T"&oT\ 7>f^7"7f 
U i/ X1S 14 15 t »|SJ*« 1 4 3 0 i * Si 0 ^b-tt 
5ItTMU 4 3 2^U, 0 1 iZ&rtZWUk-t 

)V 1 1 2*«$ns. 

[0 15 4] 

t*«mj *njfiM-c«*«SM2 ta«t**B)6*wr 

SCMOSHJ8S*#l^-r-5*^©M«r-P^T01 5 
(A) . (B) t«V»T*«t«. 01 5 

(A) . (B) tt*#W£»#«£T*ie«2TR9ib 

fcCMOS0»i:PS-«lifiT**©T. 2 

t © t> © * agfijjB-r * . 

[0 15 5] ST. 015 (A) «*Jfi«sj2T*LfcC 
MOSHHSSlCiStvC, ?<i 1 5 0 1 , 1 5 0 2t 

LT-itM^lty'J 3>?*SI (#U->U=J> 
IK) ^i]fflL/cyU3>y-fhITFTT*CMOS@K 

(NiJfdiPl) TaTmhITFTW 

[0 15 6] C08S;yij3>y-fhiatt*i. 
*>->U-tM' h*5 5 1. 5 5 2<D&f$.tmmiZ>f-( hS 
Si 5 0 1, 1 5 0 2<D±$MZ : b7-i?>zs>W'i H 1 5 
0 3, 1 5 0 4W^^ftS. ^©fc#>, y-f bWSi 

[0 15 7] Sfc, 015 (B) tt|ISI0iJ2T^LfcC 
MO SlUgStrisViT. F 1 ^* — ^5 3 3, 5 3 443 
&Zf^5'>T-UZ>&,VU\5>—> 5 5 4, 5 5 5£fl2fi£L 
fc»<>*£©«T**. ^©«B£Ttt, y-f h«6IHKl 5 
0 5. 1 5 0 6©JggB (y-f 1 6, 5 1 7i0 

9, 5 4 8©ft$*t*^$tlS. ^ L ^>i>U1t'r 
HI 5 0 7, 1 5 0 8tV-XieS5 5 8, 5 5 9. 5 

[0 15 8] *J60iJ2 (Cfelt^-^-f h ,r >*-;W5 3 3, 
5 3 40i«ofta«|tt. fg«*?FiisC%l®^ 5 3 9 , 5 
4 8©S$*5J;^j!ip**©St^T*S. b*^b, 01 
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5 (B) C;£T*fiKTtt#f693#5K±*#lllJ¥7-1353 

[0 15 9] *Jfi^2 I'iJlt^a^/^ — >5 5 

4. 5 5 5 0£«-3fc:&Mt;i. F l"f 

^$tlfc^^>->'J-y-f F 5 5 1 . 5 5 2 i, y-7. 

tTtfe-S. d£D«£\ ftt/t^->5 5 4, 5 5 5B, 
MmiMKB 5 7 £3>*ir 

*>i/'WK5 5 1, 5 5 2«4miS5ui 10 
LTfcflMBLT 1^-5. 
CO 16 0] **lfi«Tttn>^^ S3jc— ;Hgjfi*K5 
-fX-y^>^&T*?T^» BW#fei(*lK5 5 7 W>y'J 
tf"f F 5 5 1 . 5 5 2 £©SlRJ££SSi6£ C it, fiUi 
ltLTft^->5 5 4, 5 5 5 £^!tf-5i&g<Z>fc: 

[0 16 1] EUtOfiMdbTIM 3 3,5 

4 4*<fcU?fiM#/^->5 5 4. 5 5 5*Mt5lS 
^fflB&<t:-r-5^tT. X)V-fy hC0[6]_h, ^@9<£>[6] 
±. Saig3Xh©<g^W#T^S. 20 

[0 16 2] 

[jSH$s01J5] #«9i**JrrSK:*&o-C. 5HH©j6l 

[0 16 3] 0 5l'*5^T, HI 5 (C) \Z7}ct^.m (JfS 

'>U3>it^iB©*{bBt5 0 3*K**-r*. l^M5 0 
3€l*iLt^, KrF (&fi248nm ) , XeCI (» 
fi308nm ) %£{s4ig#X £ LTfiJffl Lfcl^yV U* 30 
— K.fcST'X— ;H£fT"5. £<DU— *f—T=. — )V 

[0 16 4] ±IBU'— ♦f-Tn-JKtJioT, *Mfr>'J 
»s. IP*>, §3it=ix h<n&$£&mz>z\ttfT<&:Z>. 40 

[oi6 5] fcffu *jn?*t>a* b 

[o i 6 6] mmm i iz*vfci:®t*mMm<D 
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[0 16 7] 

[*J6#J6] *««ttH2 &fflV>Ti&93Ufc«ft-f3t-> 

[0 16 8] ^<Dtztt>(D^WttVX\t, F I B (Focuss 
ed Ion Beam ) m^<Dmizm®Z<$ y hOMZ-i 

*»»H*n. mm<D&&izmM<vBi£Ttem7t%<Dm)]a 

[0 16 9] #3teK#!H;:«kfttf l^X 
[0 17 0] 

mmm 7 ] *hjs^t«*js^j 2 tc*bfcaw#6«t«s 

(SI 1 ~H 3 £T) ©l^fetl:o^T©i^^oW 

[0 17 1] $"f. 137 (D) C^tATTJUSX^A* 
SBB*S 5 5 8-5 6 2 OTSfttft** 1 
MI&IHK5 5 7*m^>lT)14^i;J7X?5 
6 4©T»«fcft*J6 2©JilWfftttlt5 6 5tLT(WJ 
'fSHSfflW. fLT, B**B5 6 60TFtt£:&-5 
SM<£gra*fetiBl5 6 5f47^'JJP*ffl^*. 

[0172] #5gHJ3# S ©sd**fl=T?«E« 5 5 8-5 
62^^77^-7X^5 6 4 cOj&iBtfi^ ( SOO'CSSO 
WT tr »J ;K£>W&ia« ( 20orS30 .tOfe^ifiS^fc 

MS« 350-400 $rffl^^^i*W*L^„ ft 

H*«ffi 5 6 6 ttSfifijeH&O-pTtt,*: LT»8M4 

[0 17 3] Z.<Dmtf.mf&£Ltz1%. 

(1) 7*u;utt«3fcttT?a*fc»us>;* h^X^Sffi 

(2) 7*'J;Hi#U'f 5 F<fc9fc£ffi&tf>T8liirix 

(3) I TO£#'J-f 5 Fi©HSJ©«*tt«±:t) t> I TO 

(4) 7i/v)i><Disifiw-m.&\zmti&i£tb* mmnm± 

[0 17 4] £&, giJW^JiLT^T<7)l^*eiiitlR>&# 
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[0 17 51 

^I«T*0. «»*ffi*ttiifi±l:*^TTFTS 
fflV»TElil*«fi!tL.fc**#SE«T*n«^TjSffl«lia 
tCAS. I C^VLS I 

D5?yi7|HlBO*i:LT»l!6TS«^ , 6>»*L'. 79"r 

[0 17 6]#l;, TV t- 4 V U 

* ^ h u * x is e c &7ii&mu if. \z mm? z z t 

[0 17 7] ifc. ^n^fflHaT^f-f^hU^X 

7vhj?xs« <TFT*E«-r*ffl©a6«o co«<bj 
ztT'mmzmmrzbvx'&z. swiffii* 

Tab*. 

«-r*«^, mi 4 (a) (c^it^ia^mffi i a i 1 1 

IT I TO*<Dli|!ttS*JBtn«fiV>. 

mm^&mt-r^m^\z\t. mmmmi a i i tits 

[0 17 9] &'>TFTmm&&<tt<iitl 
H*«ttl£%£H{ft£;Kttttl 4 1 4 0iC)t5ait 

* z £&-5jm-?&ztc»bmmm&£.<o z. 

[0 18 0] 

m^/zi&mM&izrDDTm i e^ffl^-cia^-rs. 

[0 18 1] *%i*ifijl Ifcf #Mt t l/Ttt 
•>h"7^>hfa^K. ^-b'y-v-3>. A- 



16 ) ftfflW- 10-209465 

30 

[0 18 2] 01 6 (A) IS^/Hy^^tfa-^ 
-tf;i>n>b?3. — D , #&2 0 0 1, 

2 0 0 2, §W2 0 0 3, S^7f2 0 0 4, * 
^812 0 0 *^«^SSS12 0 0 

£. 

10 [0 1 8 3] HI 6 (B) KV^>hf^ X^U 

-f T&D, *#2 10 1. S*gB2 10 2, A> FSB 
2 1 0 3T?i«3n4. 2 1 0 2lCjg 

[0 18 4] 016 (C) a*-tEy-y 3 >vXf 
AX$> <0 , 2 2 0 1, 2 2 0 2, *£f£X< 

7f2 2 0 3, 7>rt2 2 0 4Ti^n5, # — 

&■&. *55fi£**£ifi2 2 0 2\zmm?Z>ZtXt> — 

[0 1 8 5] 0 1 6 (D) tt*HW«»T?*»3, ##2 3 
0 1, *Jlra**2 3 0 2. «^A*gP2 3 0 3. 
112 3 0 4, |^X^-yf2 3 0 5, 7>ft2 3 0 
6tM$tl5. *9893£&i*£B2 3 0 4\zmm-f2> 
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